Cytochrome oxidase subunit III from Arbacia lixula: detection of functional constraints by comparison with homologous sequences.
In this paper we report the comparison of the sequences of the cytochrome oxidase subunit III from three different sea urchin species. Both nucleotide and amino acid sequences have been analyzed. The nucleotide sequence analysis reveals that the sea urchin sequences obey some rules already found in mammals. The base substitution analysis carried out on the sequences of the three species pairs, shows that the evolutionary dynamics of the first and the second codon positions are so slow that do not allow a quantitative measurement of their genetic distances, thus demonstrating that also in these species the COIII gene is strongly conserved during evolution. Changes occurring at the third codon positions indicate that the three species evolved from a common ancestor under different directional mutational pressure. The multi-alignment of the sea urchin proteins indicates the existence of the amino acid sequence motif N R T that represents a possible glycosylation site. Another glycosylation site has been detected in the mammalian cytochrome oxidase subunit III, in a position slightly different. Such an analysis revealed, for the first time, a new functional aspect of this sequence.